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Preface 


This  report  presents  results  from  a  biological  control  project 
being  conducted  for  the  Aquatic  Plant  Control  Research  Program  (APCRP) 
managed  by  the  Environmental  Laboratory  (EL)  of  the  U.  S.  Army  Engineer 
Waterways  Experiment  Station  (WES).  The  project  is  being  conducted  by 
the  13.  S«  Department  of  Agriculture  (USDA)  Science  and  Education 
Administration,  Biological  Pest  Control  Research  Unit,  Gainesville,  Fla. 
The  purpose  of  the  project  Is  to  evaluate  the  potential  of  various 
Insects  for  use  In  aquatic  plant  control. 

The  particular  element  of  the  project  documented  in  this  report 
involved  evaluation  of  a  possible  cold-tolerant  strain  of  the  alligator- 
weed  flea  beetle,  Agasicles  hygrophlla.  Funds  to  support  the  Investi¬ 
gators  Involved  were  provided  by  the  Office,  Chief  of  Engineers,  U.  S. 
Army,  under  appropriation  No.  96X3122,  Construction  General,  and  by  the 
USDA  and  the  University  of  Florida. 

The  principal  investigator  was  Dr.  Gary  R.  Buckingham  of  the^JUSDA. 
He  was  assisted  In  the  conduct  of  the  work  and  preparation  of  the  report 
by  Dr.  Drlon  Bouclas,  Insect  Pathologist,  University  of  Florida. 

Mr.  Russell  F.  Theriot  of  the  Wetland  and  Terrestrial  Habitat  Group 
(WTHG),  Environmental  Resources  Division  (ERD) ,  EL,  WES,  monitored  the 
work  and  provided  valuable  assistance  In  the  field  portion  of  the  work. 

The  authors  wish  to  acknowledge  Ms.  Rosalinda  Ferrer,  Mr.  Jorge 
Leldy,  and  Mr.  Marga  Ferrer  of  the  USDA's  Biological  Control  of  Weeds 
L.aboratory  In  Hurllngham,  Argentina,  for  aiding  In  the  field  collection 
and  Initial  rearing  of  the  Insects.  Special  thanks  arc  due  Ms.  Bonnie 
Ross  and  Ms.  Christine  Bennett  of  the  Florida  Department  of  Agriculture, 
Division  of  Plant  Industry  (DPI),  Biological  Control  Laboratory, 
Gainesville,  Fla. ,  for  rearing  the  large  numbers  for  release  and  for 
helping  prepare  material  for  pathogen  examination.  We  also  gratefully 
acknowledge  the  assistance  of  all  the  cooperators  who  encouraged  and 
aided  In  the  field  releases.  Dr.  Avas  Hamon,  DPI,  and  Dr.  Badar  Munir, 
University  of  Florida,  reviewed  the  manuscript  and  provided  helpful 
suggestions,  for  which  we  are  grateful. 

The  work  was  monitored  at  WES  by  Dr.  Dana  R.  Sanders,  Sr.,  WTHG, 


ctnd  Hr.  Theriot  under  the  general  supervision  of  Dr.  John  Harrison, 
Chief,  EL,  and  Dr.  Conrad  J.  Kirby,  Chief,  ERD,  and  under  the  direct 
supervision  of  Dr.  H.  K.  Smith,  WTHG.  Manager  of  the  APCRP  was  Mr. 

J.  L.  Decell. 

Director  of  WES  during  this  period  was  COL  Nelson  P.  Conover,  CE. 
Technical  Director  was  Mr.  F.  R.  Brown. 
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RELEASE  OF  POTENTIALLY  CX)LD-TOLERANT  ALLIGATORWEED 


FLEA  BEETLES  (AGASICLES  HYGROPHILA  SELMAN  AND  VOGT) 
INTO  THE  UNITED  STATES  FROM  ARGENTINA 


Introduction 


1.  The  attempt  to  control  alligatorweed  [Altemanthera  philoxer- 
oldes  (Mart.)  Griseb.]  in  the  Southeastern  United  States  with  the  im¬ 
ported  alligatorweed  flea  beetle  (Agasicles  hygrophlla  Selman  and  Vogt) 
from  Argentina  Is  often  cited  as  an  example  of  successful  biological  con¬ 
trol  of  aquatic  weeds  in  the  United  States.*  However »  this  Is  true  only 
for  Florida  and  other  warm  areas  In  the  Southeast.  In  the  colder  areas 
(l.e..  South  Carolina,  North  Carolina,  and  northern  Alabama),  such  at¬ 
tempts  have  not  been  successful,  apparently  because  either  the  beetle 
does  not  overwinter  successfully  or  populations  that  are  greatly  reduced 
by  high  winter  mortality  are  not  able  to  recover  fast  enough  to  control 
the  alligatorweed  populations. 

2.  As  a  possible  solution  to  this  problem.  Dr.  B.  David  Perkins** 
suggested  that  beetles  from  the  southernmost,  or  coldest,  part  of  their 
known  distribution  In  Argentina  be  reintroduced  to  the  United  States. 

This  area,  near  Mar  del  Plata  and  Necochea,  Is  about  350  to  425  km  (215 
to  265  miles)  south  of  Buenos  Aires. t  An  attempt  was  made  In  1974  to 
bring  Insects  Into  the  United  States  from  an  area  259  km  (161  miles) 


*  Bennett,  F.  D.  1977.  ^'Insects  as  Agents  for  Biological  Control  of 
Aquatic  Weeds,"  Aquat.  Bot.,  3:165-174.  Wapshere,  A.  J.  1979.  "Re¬ 
cent  Progress  In  the  Biological  Control  of  Weeds,"  EPPO  Bull., 
9:95-105. 

**  Agricultural  Research  Service  (ARS),  U.  S.  Department  of  Agriculture 
(USDA),  Science  and  Education  Administration,  Ft.  Lauderdale,  Fla., 
personal  communication. 

t  Vogt,  G.  B.,  McGuire,  J.  U. ,  ^r. ,  and  Cushman,  A.  D.  1979.  "Proba¬ 
ble  Evolution  and  Morphological  Variation  In  South  American  Dlsony- 
chlne  Flea  Beetles  (Coleoptera:  Chrysomelldae)  and  their  Amarantha- 
ceous  Hosts,"  USDA  Technical  Bulletin  1593,  148  pp. 
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south  of  Buenos  Mres,  but  no  Insects  were  released.*  All  previous 
U.  S.  releases  had  been  made  with  beetles  collected  at  Ezeiza  Lagoon 
near  Buenos  Aires,  except  for  a  small  number  obtained  from  Uruguay  that 
were  apparently  collected  at  about  the  same  latitude  as  Buenos  Aires.** 

3.  In  February  1979,  while  surveying  in  South  America  for  natural 
enemies  of  noctuids,  the  senior  author  visited  the  Mar  del  Plata  area  to 
collect  alligatorweed  flea  beetles.  The  results  of  that  collection,  the 
subsequent  events  leading  to  release  of  the  beetles  in  the  United  States, 
and  the  release  site  investigations  are  reported  herein. 

Procedure 


Agasicles  adults  and  larvae  were  collected  in  Argentina  by 
hand  aspiration  from  the  plants  or  by  sweeping  with  a  net.  Leaves  with 
eggs  were  collected  by  hand.  On  27-28  February  1979,  all  small  streams 
(arroyos)  intersecting  the  highway  from  Mar  del  Plata  to  Necochea  and 
Ires  Arroyos,  latitude  38-38. 5^S,  were  checked  for  beetles.  High  winds 
and  rain  hampered  collection  much  of  the  time.  TWo  adults  were  found 
during  30  minutes  of  sweeping  and  visual  observation  at  Arroyo  Nutria 
Mansia,  Highway  88,  about  30  km  (18.5  miles)  northeast  of  Necochea. 
Alligatorweed  was  present  but  not  abundant  in  most  of  the  arroyos.  Popu¬ 
lations  of  water  primrose  (Ludwigia  sp.)  and  alligatorweed  appear  to  al¬ 
ternate  in  abundance  during  wet  and  dry  years  ;t  during  the  dry  sumner  of 
1979,  water  primrose  was  dominant  in  this  area.  However,  a  large,  un¬ 
damaged  strand  of  alligatorweed  was  found  on  the  banks  and  in  the  water 
at  Ires  Arroyos. 

3.  Just  north  of  latitude  38^8  and  northwest  of  Mar  del  Plata,  a 
small  colony  of  beetles  was  found  at  the  bridge  across  Arroyo  Pantanoso, 
20  km  (12.5  miles)  northeast  of  Balcarce.  In  1-1/2  hours  of  searching 
along  the  bank  and  while  wading,  two  individuals  collected  20  adults. 


*  ARS  Form  441,  File  No.  FBCL-74-7,  Biological  Shipment  Record 
Foreign  Source,  Collector:  H.  Gordo. 

**  Wapshere. 

t  Vogt,  McGuire,  and  Cushman. 
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30  to  40  larvae^  and  four  egg  inaaaea  from  the  aquatic  plants  of 
alligatorveed*  Insects  were  not  present  on  the  terrestrial  plants  along 
the  bank*  Many  aquatic  plants  were  heavily  damaged,  while  others  were 
not. 

6*  Arroyo  Pantanoso  at  that  location  was  a  small  stream  about  3  to 
4  m  (10  to  13  ft)  wide  and  1.5  m  (5  ft)  deep.  Its  low  banks  overhung 
the  water  because  the  soli  had  been  washed  away  at  the  water's  surface, 
and  alllgatorweed  roots  were  found  uxider  this  overhang.  Most  arroyos 
In  the  area  have  low  banks  since  they  cut  through  soil  In  a  relatively 
flat  terrain.  These  overhanging  banks  may  aid  In  the  winter  survival  of 
the  beetles  by  providing  a  temperate  microclimate  underneath  among  the 
roots.  Beetles  In  northern  Florida  have  been  found  among  alllgatorweed 
roots  and  accumulated  plant  debris  along  the  bank  of  a  river  on  which  Ice 
had  formed  during  winter.* 

7.  Before  air  shipment  to  the  Biological  Control  Laboratory,  Divi¬ 
sion  of  Plant  Industry  (DPI),  Florida  Department  of  Agriculture,  in 
Gainesville,  Florida,  the  field-collected  Insects  were  reared  and  main¬ 
tained  for  two  generations  on  bunches  of  alllgatorweed  cuttings  at  the 
USDA's  Biological  Control  of  Weeds  Laboratory  In  Hurllngham,  Argentina, 

In  several  types  of  small  wooden  cages  with  plastic  screening.  Use  of 
alllgatorweed  from  a  raised,  saucer-shaped  concrete  pool  at  the  Hurllng¬ 
ham  laboratory  resulted  in  poor  Initial  egg  production  by  the  field- 
collected  adults,  but  this  was  quickly  rectified  by  use  of  plants  from  a 
nearby  stream.  Even  though  the  pool  plants  were  growing  In  water,  the 
small  size  of  the  raised  pool  and  Its  exposure  to  the  air  had  produced 
plants  whose  upper  leaves  were  similar  to  those  on  terrestrial  plants. 
Such  leaves  are  not  suitable  for  ovlposltlon  although  both  larvae  and 
adults  were  feeding  on  them.  A  single  airfreight  shipment  of  20  females, 
11  males,  and  several  egg  clusters  In  a  cardboard  mailing  tube  inside  a 
cardboard  carton  was  made  to  the  quarantine  facility  at  the  Biological 
Control  Laboratory  In  Gainesville.  Alllgatorweed  cuttings  and  a  damp 


*  Charles  F.  Zelger,  U.  S.  Army  Engineer  District,  Jacksonville,  Fla., 
personal  communication. 
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organdy-covered  sponge  provided  food  and  humidity^  and  excelsior  provided 
footholds* 


8*  In  quarantine/  the  adults  were  separated  into  pairs,  and  these 
insects  and  their  progeny  were  reared  in  185-ml  (50-drain}  plastic  vials 
and  3.8-i  (1-gal)  glass  Jars  in  a  room  at  24^C  (75"F)  with  fluorescent 
lighting.  A  colony  of  insects  initiated  from  the  eggs  originally  shipped 
with  the  adults  plus  eggs  deposited  in  transit  was  maintained  separately 
as  a  reserve*  To  ensure  that  the  individuals  used  in  the  release  program 
were  disease-free,  progeny  (25  individuals  per  mating  pair)  were 
checked  for  entomopathogens*  Smears  of  larval,  pupal,  and  adult  tissues 
were  prepared  by  dissection  of  the  organism  in  distilled  water  on  a  micro¬ 
scope  slide  and  subsequently  examinated  at  40  and  lOOX  with  a  phase- 
contrast  microscope*  No  definite  entomopathogens  were  detected  in  the 
examined  tissue  samples*  The  only  microorganisms  observed  were  associ¬ 
ated  with  the  alimentary  tract  and  were  presumed  to  represent  normal  gut 
microflora. 

9.  Once  the  beetles  (i.e. ,  the  adults  and  progeny  of  the  original 
shipment)  had  been  determined  to  be  disease-free,  most  were  placed  to¬ 
gether  on  alligatorweed  in  a  large  cage  in  a  greenhouse.  This  cage  con¬ 
sisted  of  a  basal  box,  2*4  by  2.4  by  0.27  m  (8  by  8  ft  by  10.5  in.)  atop 
0.9-m  (3-ft)  legs.  The  box  was  waterproofed  with  liquid  fiberglass. 
Attached  to  it  was  a  1-m-high  (3. 3-ft)  wooden  frame,  covered  on  the 
sides  with  nylon  organdy  and  on  the  top  with  a  translucent  fiberglass 
panel.  Sleeve  openings  in  the  center  of  each  side  allowed  access  to  the 
cage.  Stems  containing  pupae  were  removed  periodically  to  allow  space 
^or  fresh  plant  material  and  placed  in  other  containers  and  left  to 
mature*  Adults  from  these  stems  were  later  returned  to  the  cage*  Small 
populations  of  the  original  lines  were  maintained  separately  in  jars 
and  added  occasionally  to  the  cage* 

10*  On  1  May  1979,  the  Biological  Control  Laboratory  in  Gainesville 
shipped  37  adults  and  86  egg  batches  by  airfreight  to  Dr*  P.  Quimby,  Jr*, 
USDA  Science  and  Education  Administration,  Stoneville,  Miss.,  for  initia¬ 
tion  of  a  laboratory  colony*  Meanwhile,  alligatorweed  stems  containing 
pupae,  larvae,  and  eggs  were  released  in  late  May  at  the  34th  Street 
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Bridge  over  Uogtovn  Creek  la  Gaiaeevllle  and  during  May  and  June  into 
laboratory  pools  at  the  Biological  Control  Laboratory.  Approxlioately 
4800  to  4900  adults  plus  40  egg  masses  were  released  in  North  and  South 
Carolina  (Table  1)  in  June  1979. 

11.  Prior  to  the  initial  field  release,  beetles  were  aspirated 
from  the  cage  and  held  for  1  to  2  days  in  small  sleeve  cages  in  cool 
temperature  cabinets  at  about  12"C  (54 ^F)  until  all  of  them  had  been 
collected.  The  chilled  beetles  were  then  measured  volumetrically  in  a 
beaker  and  placed  into  paper  sacks  containing  alligatorweed  cuttings.  A 
small  subsample  was  counted  for  estimation  of  beetle  numbers.  The  sacks 
were  carried  by  car  in  cold  boxes  containing  chemical  ice  packs  to  Che 
field  release  sites  in  North  and  South  Carolina.  The  journey  lasted 

1  to  1-1/2  days.  The  actual  release  was  made  by  opening  the  sack  and 
placing  the  alligatorweed  cuttings  and  the  sack  on  an  alligatorweed  mat. 

12.  An  additional  1300  adults  were  sent  to  cooperators  (various 
individuals  involved  in  releasing  and  maintaining  the  insects)  in  these 
states  during  July.  Prior  to  the  June  releases,  the  general  areas  had 
been  inspected  for  beetles  or  feeding  damage.  Neither  was  found,  even 
though  beetles  had  been  released  in  North  Carolina  at  both  Lake  Waccamaw 
and  at  Wilmington  during  an  earlier  program.*  All  of  the  cooperators 
indicated  that  the  last  few  winters  had  been  colder  than  normal,  which 
may  have  eliminated  the  beetle  populations. 

13.  On  26  July  1979,  maintenance  of  the  Gainesville  laboratory 
colony  was  discontinued,  and  the  remainder  of  the  original  parental 
lines,  17  adults  and  20  egg  batches,  which  had  been  maintained  separately 
until  combined  for  shipment,  were  sent  by  airfreight  to  U.  S.  Army  Engi¬ 
neer  Waterways  Experiment  Station  (WES)  Vicksburg,  Mississippi,  for  ini¬ 
tiation  of  a  laboratory  colony.  A  small  population  remained  in  the  out¬ 
door  pools  at  Gainesville  throughout  the  summer,  providing  migrants  to 
the  surrounding  areas.  Adults  and  eggs  from  the  WES  colony  were 

*  Coulson,  J.  R.  1977.  ’'Biological  Control  of  Alligatorweed,  1939- 
1972:  A  Review  and  Evaluation,"  USDA,  ARS,  and  U.  S.  Army  Corps  of 
Engineers  Technical  Bulletin  1593,  Washington,  D.  C. ,  98  pp. 


hand-collected  from  the  rearing  cages  in  a  greenhouse  on  16  October 
1979.  The  adults  and  eggs  were  placed  Into  three  waxed  paper  cups,  each 
of  which  contained  a  small  amount  of  wet  paper  toweling  In  the  bottom 
to  provide  moisture.  Alllgatorweed  cuttings  provided  food  and  an  ovl- 
position  substrate.  The  cups  were  carried  by  car  to  the  release  sites 
In  Alabama,  where  the  alllgatorweed  cuttings  were  removed  and  placed 
upon  the  alllgatorweed  mats  along  with  the  cups  (Table  1).  The  cups 
were  retrieved  1  week  later. 

14.  Release  sites  were  monitored  In  the  fall  of  1979  by  coopera¬ 
tors  to  determine  If  the  Insects  had  established  a  reproducing  popula¬ 
tion  prior  to  the  winter. 

15.  The  sites  were  revisited  by  the  cooperators  In  the  spring  and 
early  summer  of  1980  to  determine  If  the  populations  had  overwintered. 

It  was  decided  that  If  no  Agaslcles  could  be  found  at  the  release  sites 
at  the  end  of  July,  the  population  had  not  successfully  overwintered. 

It  was  assumed  that  any  individuals  foimd  at  the  release  sites  after 
this  date  had  emigrated  from  areas  further  south. 

Results  and  Discussion 


16.  Overwintering  success  of  Agaslcles  was  determined  at  only 
1  of  the  10  sites  used  in  this  study  (see  notes  In  Table  1). 

17.  Of  the  five  sites  In  South  Carolina,  overwintering  was  suc¬ 
cessful  only  at  the  Snee  Farms  site.  At  the  Shaw  Air  Force  Base  site. 

It  appeared  that  the  Insects  did  complete  one  generation  In  the  late 
summer  of  1979,  but  by  the  fall  of  1979,  no  individual  could  be  found. 

No  apparent  reason  for  this  failure  to  establish  could  be  determined  ex¬ 
cept  that  the  Insects  could  have  emigrated.  The  remaining  three  sites 
had  apparently  established  reproducing  populations  prior  to  the  winter, 
but  none  could  be  found  the  following  spring  or  summer.  The  most  likely 
explanation  for  this  was  the  cold  winter  temperatures. 

18.  There  were  two  release  sites  In  North  Carolina.  The  Lake 
Waccamaw  site  was  sprayed  for  mosquito  control  2  weeks  after  liberation 
of  the  Insects  and  this  apparently  destroyed  the  colony.  The  release 
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near  Wilmington  was  unsuccessful,  since  no  Agasicles  could  be  found  at 
the  site  the  following  spring  or  summer.  Lack  of  success  was  probably 
due  to  cold  weather  since  the  colony  was  apparently  reproducing  in  the 
fall  and  there  was  no  unusually  high  water  during  the  winter  or  spring. 

19.  There  was  no  overwintering  success  at  any  of  the  three  Alabama 
sites.  Two  sites.  Collier  Slough  and  the  effluent  canal  near  the  Colbert 
steam  plant,  experienced  high  water  (as  much  as  10  ft  above  normal)  which 
probably  destroyed  the  colonies.  However,  the  site  at  Stenson  Hollow 
did  not  receive  unusually  high  water  and  its  colony  also  failed  to  over¬ 
winter.  This  could  possibly  be  due  to  cold  weather. 

20.  Although  the  insects  overwintered  in  1  of  the  10  sites,  there 
is  insufficient  evidence  to  determine  whether  or  not  these  insects  are 
more  cold  tolerant  than  the  populations  existing  in  the  more  southerly 
regions  of  the  U.  S.  These  results  suggest  the  need  for  reintroducing 
other  available  alligatorweed  biocontrol  agents  (e.g.  Vogt la  malloi 
Pastrana)  in  these  areas,  since  they  appear  to  be  more  cold  tolerant  than 
Agasicles.* 

21.  Based  on  the  results  obtained  from  this  study  and  considering 

that  unusually  high  water  and  insecticide  spraying  affected  at  least 

three  sites,  the  following  recommendations  should  be  considered: 

Restock  the  same  or  other  sites  with  individuals  from  the 
site  at  Snee  Farms  which  was  successful  and  monitor 
another  year. 

Conduct  cold  tolerance  tests  under  laboratory  conditions 
of  these  organisms  as  compared  to  existing  populations. 

Reintroduce  Vogtia  malloi  into  these  more  northerly  areas 
and  monitor  its  establishment  and  population  development. 


*  Coulson 
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In  accordance  with  letter  froa  DAEN^RDC,  DAEN-ASI  dated 
22  July  1977,  Subject;  Facsiaile  Catalog  Cards  for 
Laboratory  Technical  Publications,  a  facsiaile  catalog 
card  in  Library  of  Congress  MARC  foraat  Is  reproduced 
below. 


Buckinghaa,  Gary  R. 

Release  of  potentially  cold>tolerant  alligatorweed 
flea  beetles  (Agasicles  hygrophila  Selaan  and  Vogt)  into 
the  United  States  from  Argentina  /  by  Gary  R.  Buckinghaa 
(Biological  Pest  Control  Research  Unit,  USDA  Science 
and  Education  Administration),  Drion  Boucias  (Department 
of  Entomology  and  Nmatology,  University  of  Florida) . 
Vicksburg,  Miss.  ;  U.S.  Army  Engineer  Waterways  Experiment 
Station  ;  Springfield,  Va.  :  available  from  NTIS,  1982. 

[4]  P*  *  ~~  (Miscellaneous  paper  ; 

A-82-2) 

Cover  title. 

"April  1982." 

Final  report. 

"Prepared  for  Office,  Chief  of  Engineers,  U-S.  Army." 

"Monitored  by  Environmental  Laboratory,  U.S.  Army  Engineer 
Waterways  Experiment  Station." 


Buckingham,  Gary  R. 

Release  of  potentially  cold-tolerant  alligatorweed  ;  ...  1982. 

(Card  2) 

1.  Aquatic  plants.  2.  Aquatic  weeds.  3.  Insects. 

4,  Weed  control — Biological  control.  I.  Boucias,  Drion. 

II.  United  States.  Any.  Corps  of  Engineers.  Office  of  the 
Chief  of  Engineers.  III.  USDA  Science  and  Education 
Administration.  IV,  University  of  Florida.  V.  U.S. 

Army  Engineer  Waterways  Experiment  Station.  Environmental 
Laboratory.  VI.  Aquatic  Plant  Control  Research  Program. 

VII.  Title  VIII.  Series:  Miscellaneous  paper  (U.S.  Army 
Engineer  Waterways  Experiment  Station)  ;  A-82-2. 
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